Abstract: As companies attempt to increase customization levels in their product offerings, move toward smaller lot production, and experiment with more flexible customer/supplier arrangements such as those made possible by electronic data interchange (EDI), they increasingly require the ability to (1) respond quickly, accurately, and competitively to customer requests for bids on new or modified products and (2) efficiently work out supplier/subcontractor arrangements for these products This in turn requires the ability to (1) rapidly convert standard-based product specifications into process plans and (2) 
Introduction
As companies strive to increase customization levels in their product offerings, move toward smaller lot production, and experiment with more flexible customer/supplier arrangements such as those made possible by electronic data interchange (EDI) [7, 13, 25, 26] , they increasingly require the ability to (1) [6] , signal interpretation [14, 16] , planning, [5, 8] , scheduling [9, 24] as well as some concurrent engineering applications [17] ). Blackboard architectures emphasize modular encapsulation of problemsolving knowledge within independent knowledge sources. These knowledge source modules work collectively to develop solutions to problems by communicating through a shared data structure, namely, the blackboard.
By explicitly separating domain knowledge (i.e., process planning knowledge, production scheduling knowledge, heuristic integration knowledge) and control knowledge, the IP3 S blackboard architecture offers several key advantages:
Flexibility of the control mechanism, making it possible for the user to ( 1 ) Figure 2 . It proceeds from the modification of the The execution of a KS service leads directly to a modification of the current working context. The execution of a goal warrants the selection and activation of a method for its satisfaction. 
Two Problem-Solving Examples
To better illustrate the mixed-initiative and workflow management functionalities of IP3S, we provide the following two problem-solving scenarios. The first demonstrates a highly interactive session where a process plan for a new order is generated and is then revised so as to avoid congested work areas. The resulting process plan is eventually incorporated into the existing production schedule. Figure 4 illustrates the progression of blackboard states and user actions described in the scenario. The second scenario demonstrates a less interactive session where the user attempts to improve an existing production schedule. For 
